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The value of immunofluorescence (IF) staining methods for rapid identification of herpes simplex virus (HSV) directly in lesion specimens is well documented (5, 6, 9, 12, 13, 16) . In our accumulated experience and in reports of various other workers, IF methods have shown well over 80% agreement with cell culture isolation for detection of HSV in clinical materials (9, 12, 13, 16) , although some studies (2) have shown a lower sensitivity for IF. Immunoperoxidase (IP) staining procedures also have been advanced in recent years for detection of HSV in lesion materials (1, 3, 8, 9, 10) . These are considered to have advantages over IF methods in that results can be read with an ordinary light microscope and permanent preparations can be made. Furthermore, IP staining has the potential for greater sensitivity than IF, since the enzyme label on the antibodies can have a continuous action on the substrate which results in a buildup of reaction product at the site where virus is present in the specimen, thus amplifying the virus content. In contrast, activity seen in IF staining is directly dependent upon the amount of antigen available in the specimen for binding of the labeled antibodies. IP staining has been used to a limited extent-for identification of HSV in clinical specimens, and although generally less sensitive than virus isolation, it has identified a greater number of positive specimens than were detected with cytological methods (3, 9, 10) . In one comparative study with indirect IP and direct IF (DIF) staining, IP was shown to be equally or slightly more sensitive than IF for detection of HSV in lesion specimens (9) .
There is a need for more data on the comparative sensitivity, specificity, and simplicity of IF and IP staining on clinical materials to determine the actual advantages which one method may have over the other. Because of this, and be- (13) at the Viral and Rickettsial Disease Laboratory (VRDL), California Department of Health Services, Berkeley. Cellular material from the lesions was collected onto swabs, and two to three smears were prepared on each of two microscope slides; these were air dried and held at -70°C until DIF and DIP staining were done at the VRDL. Lesion smears from typical varicella-zoster infections were included for control purposes. Smears were fixed in acetone for 10 min at room temperature before DIF and DIP procedures were performed.
DIF staining was done as previously described (5, 13), using HSV immune hamster globulins produced and conjugated with fluorescein isothiocyanate in the VRDL. Specimens from sites below the waist were stained with a conjugate to HSV type 2 (HSV-2), and those from sites above the waist were stained with a conjugate to HSV-1, although the conjugates were used at predetermined working dilutions which gave strong staining with both HSV types. A conjugate to varicella-zoster virus (14) was used as a specificity control. Positive findings were based upon the demonstration of typical 3-to 4- The results are summarized in Table 1 . HSV was recovered from 89 of the 134 specimens, giving a positive rate of 66%. Ten of the isolates were HSV-1 and 79 were HSV-2. Sixty-two specimens were positive for HSV by DIF, giving a positive rate of 46% for total specimens or 57% for those specimens on which a satisfactory DIF examination could be performed. Twenty-five of the specimens contained insufficient cells to permit a valid interpretation of DIF results, and thus they were classified as unsatisfactory. For a smear to be satisfactory for examination by the immunoassays, it had to contain 5 to 10 basal epithelial cells; 23 specimens were unsatisfactory for DIP examination. Only nine specimens were unsatisfactory for both DIF and DIP. Sixty-one specimens were positive by DIP, giving a positive rate of 45.5% for total specimens or 55% for the 111 specimens which were satisfactory for DIP examination. For specimens which were satisfactory for the immunoassays, DIF and DIP each showed 82% agreement with virus isolation. Of the total specimens positive for HSV (93), isolation identified 96%, whereas IF and IP each identified 66%. Each of the immunoassays showed positive results on two specimens which were isolation negative. Based upon the characteristic staining patterns, the lack of reactivity with controls, and the past experience of this a There were 35 unsatisfactory specimens, but only 9 were unsatisfactory in both systems. There was 80% agreement between the two assays.
laboratory (5, 13, 14) and others (6), these results were considered to represent true-positive reactions. One of the two specimens positive only by DIF was unsatisfactory for DIP, and one was negative by DIP. Similarly, one of the two specimens positive by DIP only was unsatisfactory for DIF and one was negative by DIF.
In comparing the results of the DIF and DIP procedures on specimens which were satisfactory for both procedures, there was 80% agreement between the two immunoassays ( Table 2) .
Although DIF and DIP showed good agreement with virus isolation, the sensitivity of these methods for the detection of HSV-positive specimens was somewhat lower than that seen in certain other studies (1, 3, 9, 10, 13, 16) . This may be related to two factors. First, it has clearly been shown that IP and IF procedures are more satisfactory on vesicular HSV lesions than on older, ulcerated lesions (2, 9), and specimens used in the present study were from cases selected without regard to the stage of the lesions. Secondly, adequate specimen collection and slide preparation (5, 6) are essential for satisfactory IF and IP results. It would appear that using the lesion specimens to prepare slides for examination by two immunoassays resulted in a higher number of unsatisfactory specimens than would have resulted if available lesion material had been used to prepare fewer smears. This is suggested by the fact that the 19%o unsatisfactory smears encountered in this study was higher than the 9%o found in a previous study of DIF from the VRDL (13) , and also by the fact that most specimens were unsatisfactory for only one of the immunoassays, indicating uneven distribution of the cellular materials rather than failure to sample cells from the lesions.
In the present study, DIP showed no advantage over DIF in terms of sensitivity for HSV detection, and the additional steps involved might be considered a disadvantage. However, for laboratories lacking IF equipment for HSV examinations, DIP with commercially available reagents would be a highly satisfactory alternative. Although endogenous peroxidase activity in lesion specimens is a potential source of nonspecific activity, differential staining proved to be a very effective means for distinguishing this from specific HSV staining. This is a more satisfactory approach than methods for inactivation of endogenous peroxidase activity (11) , since it avoids the possibility of destroying viral antigens.
